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Introduction 


The  Susquehanna  River  Basin 
Commission  (SRBC)  conducts  a 
water  quality  and  biological 
assessment  of  each  of  the  six  major 
subbasins  (Figure  1)  approximately 
every  1 0 years  on  a rotating  schedule. 
The  SRBC  assessment  has  provided 
infonnation  used  to: 

• Evaluate  tlie  chemical, 
biological,  and  habitat 
conditions  of  streams  in 
the  basin, 

• Identify  major  sources  of 
pollution  and  lengtlis  of 
stream  impacted, 

• Maintain  a database  tliat  can 
be  used  to  document  changes 
in  stream  quality  over  time, 

• Review  projects 
affecting  water  quality  in  tlie 
basin,  and 

• Identify  areas  for  more 
intensive  study. 


under  relatively  stable  flow 
conditions  Starting  witli  tins  most 
current  assessment  of  the  Upper 
Susquehanna  Subbasin,  SRBC 
changed  the  format  to  include  a 
second,  intensive  year  of  sampling 
that  focuses  on  specific  areas  of 
impainnent  in  each  subbasin  and/or 
provides  current  data  to  local 
watershed  groups  for  remediation  or 
conservation  efforts 

The  following  report  contains 
infonnation  concerning  data  collected 
for  tlie  Small  Watershed  Study  dunng 
the  second  year  of  the  Upper 
Susquehanna  Subbasm  Survey 
SRBC  publication  No.  203,  entitled 
Upper  Susquehanna  Subbasm  A 

Water  Quality  and  Biological 

Assessment  (Stoe,  1000),  contains 
information  from  tlie  first  year  of 
sampling  for  the  entire  Upper 
Susquehanna  Subbasm 


Initally,  SRBC’s  subbasm 
surveys  were  based  on  a single, 
“broad,  brush  stroke”  sampling 
effort,  providing  results  from 
one  year  of  sampling  in  each 
subbasin.  All  sampling  was 
perfonned  during  tlie  summer 
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Methods  Used  in  the  Subbasin  Survey 


Field  and  Laboratory  Methods 

Site  placement  and 

samp/i  ng  frecpiencv 

Field  and  laboratory  data  (see 
Appendix)  for  year-two  Upper 
Susquehanna  Subbasin  sampling 
were  collected  during  periods  ofhiglt 
precipitation,  as  well  as  periods  of 
little  or  no  precipitation  when  stream 
flows  were  maintained  primarily  by 
baseflow.  Twenty  sites  were  sampled 
bimonthly,  starting  in  October  IQQd, 
and  ending  in  August  2000  (Figure  2). 

These  sampling  sites  (Table  1 ) were 
selected  after  consultation  witli  tlie 
New  York  State  Department  of 
Enyiron  mental  C onservation 
(NYSDEC),  the  Upper  Susquehanna 
Coalition,  and  the  State  University 
of  New  York  at  Binghamton  (SUNY- 
Binghamton)  The  sites  were  chosen 
to  help  clarify  tlie  effects  of  major 
tributaries  and  major  urban  areas  on 
streams,  as  well  as  facilitate 
watershed  management  planning  and 
remediation  activities. 

Macromvertebrate  samples  were 
collected  from  seventeen  of  the 
twenty  sites  using  a slightly  modified 
version  of  die  U S.  Environmental 
Protection  Agency’s  Rapid 
Bioassessment  Protocols  (RBP) 
RBP  III,  die  most  detailed  ofdiediree 
protocols,  was  used  in  diis  study,  and 
IS  capable  of  showing  leyels  of  stream 
impairment.  Using  the  RBP  111 
method  allows  for  comparison  of 
habitat  and  biological  scores  of 
sample  sites  to  a reference  site.  The 
reference  site  represents  an  area  of 
minimal  disturbance  within  an 
ecological  region.  The  remaining 
diree  sites  on  the  main  stem  of  die 
Susquehanna  and  Chenango  Rivers 
were  sampled  for  water  quality 


purposes  only  and  were  not  included 
in  die  RBP  III  study.  Water  quality 
samples  were  collected  at  each  river 
site  using  a depth  integrated  sampler. 

Field  Analysis 

Physical  and  chemical  parameters 
measured  for  field  and  laboratory 
analysis  are  listed  in  Table  2.  The 
following  equipment  was  used  for 
field  analysis:  a Cole-Pamier  Model 
1481  meter  was  used  to  detennine 
conductivity;  a Cole-Pamier  Model 
5QQ6  meter  was  used  to  determine 
pH,  and  a YSI  Model  55  dissolved 
oxygen  meter  was  used  to  detemiine 
dissolved  oxygen.  Alkalinity  was 
determined  by  titration  of  a known 
volume  of  sample  water  to  pH  4.5, 
with  0 02  N H,SO|  Acidity  was 
determined  by  titration  of  a known 
volume  of  sample  water  to  pH  8.3, 
witli  0.02  N NaOH 

Table  2.  Water  Quality  Parameters 
Sampled  in  the  Upper  Susquehanna 
Suhhasin  Small  Watershed  Study 


Field  Parameters 

Temperature.  "C 
Flow,  instantaneous  cfs 
pH 

Conductiv  ity.  uinhos/em 
DissoK  ed  Oxygen,  mg/1 
Acidity,  mg/1 
Alkalinity,  mg/1 

Laboratory  Analysis 

Total  Residue,  mg/1 
Total  Suspended  Solids,  mg/1 
Nitrogen.  Total,  mg/1 
Ammonia,  Total,  mg/1 
Nitrite-N,  Total,  mg/1 
Nitrate-N,  Total,  mg/1 
Phosphorous,  Total,  mg/1 
Organic  Carbon.  Total,  mg/1 
Orthophosphate,  Total,  mg/1 


Laboratory  Analysis 

Water  samples  for  laboratory  analysis 
were  collected  at  each  site  to  measure 
nutrient  concentrations.  Two  250- 
ml  bottles  of  water  were  collected  for 
laboratory  analyses.  One  bottle  was 
acidified  to  pH  2,  or  less,  with  sulftiric 
acid  for  nutrient  analysis.  Samples 
were  iced  and  shipped  to  the 
Pennsylvania  Department  of 
Environmental  Protection,  Bureau  of 
Laboratories  in  Harrisburg,  Pa. 

Water  quality  was  assessed  witli  a 
simple  Water  Quality  Index  (WQI), 
using  procedures  established  by 
McMorran  and  Bollinger  (IddO). 
Comparisons  were  made  among 
sampling  periods  at  each  station 
using  tliis  WQI  Eleven  parameters 
were  considered,  eight  of  which  were 
nutrients  Each  parameter  from 
every  site  was  ranked  from  0 to  100 
to  obtain  a percentile  score.  Based 
on  analysis  of  parameters,  each  site 
then  was  designated  “excellent,” 
“good,”  “fair,”  or  “poor” 

Macroinvertehrate  and  physical 
habitat  sampling 

Benthic  macroinvertebrates  were 
collected  from  each  sample  site, 
except  tliose  on  the  main  stem  of  tlie 
Susquehanna  and  the  Chenango 
Rivers.  These  river  sites  were 
nonwadeable,  with  no  riffles 
available  for  sampling.  Tlie  benthic 
macroinvertebrate  community  of 
each  stream  site  was  sampled  to 
proyide  an  indication  of  the  biological 
condition  of  the  stream. 

Benthic  macroinyertebrate  samples 
were  analyzed  using  procedures 
described  in  Rapid  Bioassessment 
Protocol  for  Use  in  Streams  and 

Rjyers  by  Plafkin  and  others  (1989). 
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Figure  2.  Upper  Susquehanna  Suhbasin  Survey  Small  Watershed  Study  Site  Locations 


Table  1.  Upper  Susquehanna  Subbasin  Survey  Small  Watershed  Study  Site  Locations 


Sample 
Site  No. 

Site 

Name 

Site  Location  Description 

Latitude 

Longitude 

1 

FABR0.5 

Fall  Brook  at  Salt  Spring  State  Park  near  Franklin 

Forks,  Pa. 

415426 

755206 

2 

SNAK  11.5 

Snake  Creek  3 miles  north  of  Lake  Montrose  near 
Montrose,  Pa. 

415249 

755047 

3 

SNAK  8.5 

Snake  Creek  at  Forks  Flill  Road  bridge,  Franklin  Forks, 
Pa. 

415504 

755046 

4 

SNAK  5.4 

Snake  Creek  at  Shadow  Brook  Road  bridge,  near 
Stanfordville,  Pa. 

415725 

754925 

5 

SNAK  0.1 

Snake  Creek  at  N.Y.  Route  7a  bridge,  Corbettsville, 

N.Y. 

420055 

754719 

6 

S1LV4.1 

Silver  Creek  at  Pa  Route  167  bridge  near  Fisk  Mill,  Pa. 

415433 

755460 

7 

SILV  0.1 

Silver  Creek  at  Pa  Route  29  bridge,  Franklin  Forks,  Pa. 

415504 

755053 

8 

JONS  0.1 

Jones  Creek  at  Route  Pa  29  bridge  near  Stanfordville, 

Pa. 

415658 

755005 

9 

RUIN  3.5 

Rhiney  Creek  at  dirt  road  bridge  near  Brookdale,  Pa. 

415849 

755202 

10 

RUIN  0.1 

Rhiney  Creek  at  Pa  Route  29  bridge,  Brookdale,  Pa. 

415843 

754841 

11 

LSNK  5.0 

Little  Snake  Creek  at  Gregory  Road  bridge,  Conklin 
Forks,  N.Y. 

420119 

755129 

12 

LSNK  0.1 

Little  Snake  Creek  at  Erie-Lackawanna  RR  bridge, 
Conklin,  N.Y. 

420139 

754806 

13 

WFLSO.l 

West  Fork  Little  Snake  Creek  upstream  of  confluence 
with  Little  Snake  Creek,  Conklin  Forks,  N.Y. 

420135 

755133 

14 

FULL  3.5 

Fuller  Hollow  Creek  in  the  park  at  Fuller  Hollow  Road, 
Binghamton,  N.Y. 

420414 

755728 

15 

FULL  2.5 

Fuller  Hollow  Creek  at  the  foot  bridge  in  the  park  area 
south  of  the  SUNY-  Binghamton  campus,  Binghamton, 
N.Y. 

420440 

755732 

16 

FULL  1.5 

Fuller  Hollow  Creek  at  the  foot  bridge  to  SUNY- 
Binghamton  campus  parking  lot,  Binghamton,  N.Y. 

420521 

755738 

17 

FULL  0.5 

Fuller  Hollow  Creek  near  nigby  fields  on  SUNY- 
Binghamton  campus,  Binghamton,  N.Y. 

420537 

755747 

18a 

SUSQ  lA 

Susquehanna  River  at  the  N.Y.  Route  201  bridge-left 
bank,  Binghamton,  N.Y. 

420610 

755812 

18b 

SUSQ  1 B 

Susquehanna  River  at  the  N.Y.  Route  201  bridge- 
center,  Binghamton,  N.Y. 

420612 

755811 

18c 

SUSQ  1C 

Susquehanna  River  at  the  N.Y.  Route  201  bridge-right 
bank,  Binghamton,  N.Y. 

420615 

755809 

19a 

SUSQ  2A 

Susquehanna  River  at  the  Exchange  Street  bridge-left 
bank,  Binghamton,  N.Y. 

420536 

755428 

19b 

SUSQ2B 

Susquehanna  River  at  the  Exchange  Street  bridge- 
center,  Binghamton,  N.Y. 

420538 

755429 

19c 

SUSQ2C 

Susquehanna  River  at  the  Exchange  Street  bridge-right 
bank,  Binghamton,  N.Y. 

420539 

755430 

20a 

CHEN  lA 

Chenango  River  at  the  Memorial  Bridge-left  bank, 
Binghamton,  N.Y. 

420610 

755453 

20b 

CHEN  IB 

Chenango  River  at  the  Memorial  Bridge-center, 
Binghamton,  N.Y. 

420610 

755454 

20c 

CHEN  1C 

Chenango  River  at  the  Memorial  Bridge-right  bank, 
Binghamton,  N.Y. 

420611 

755456 
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Table  3.  Metrics  Used  to  Analyze  Macroinvertebrate  Data  in  the 
Upper  Susquehanna  Subbasin  Small  Watershed  Study 


Taxonomic  Richness  - The  total  number  of  taxa  m the  sample. 

Shannon  Diversity  Index  - A measure  of  the  diversity  of  the  community. 
A macro  invertebrate  community  in  a stream  with  good  water  quality  and 
habitat  will  have  a diverse  number  of  taxa  with  no  one  taxa  dommatmg 
over  the  others,  while  poor  water  quality  and  habitat  produce  stressful 
conditions  that  allow  one  or  more  taxa  to  dommate. 

HilsenhofT  Biotic  Index  - A measure  of  organic  pollution  tolerance.  The 
lower  the  number,  the  less  tolerant  the  macromvertebrate  community 
is  to  pollution. 

EPT  Index  - Mayflies  (Ephemeroptera),  stoneflies  (Plecoptera),  and 
caddisflies  (Tricoptera)  are  collectively  referred  to  as  EPT.  These  aquatic 
insects  are  very  sensitive  to  water  pollution,  and  are  often  used  as  indicators 
of  good  water  quality.  Thus,  the  EPT  Index  is  another  measure  of  pollution 
tolerance,  A high  EPT  Index  indicates  that  the  stream  supports  a healthy 
biological  community  due  to  a good  water  quality. 


Percent  Taxonomic  Similarity  - A measure  of  the  similarity  between  the 
kinds  of  organisms  in  the  sample  and  those  found  at  the  reference  site. 


Percent  Trophic  Similarity  - Feeding  habits  of  aquatic  insects  (shredding, 
filtering-collecting,  scraping,  predation,  and  coUecting-gathenng)  reflect  the 
food  resources  available  to  them.  Available  food  resources,  in  turn,  mirror 
the  way  energy,  in  the  form  of  organic  matter,  is  distributed  throughout  an 
aquatic  ecosystem.  A trophically-balanced  community  has  a good  spread 
of  all  feeding  types.  All  sites  are  measured  against  a healthy  reference  site 
and  assigned  scores  that  reflect  their  trophic  balance  in  relation  to  that 
reference  site. 


Samplmg  was  performed  usmg  a 1- 
meter-square  kick  screen  with  size 
No.  30  mesh.  The  kick  screen  was 
stretched  across  the  current  to  collect 
organisms  dislodged  from  nffle/run 
areas  by  physical  agitation  of  the 
stream  substrate.  Two  kick  screen 
samples  were  collected  from  a 
representative  riffle/run  at  each 
station.  The  two  samples  were 
composited  and  preserved  in 
isopropyl  alcohol  for  later  laboratory 
analysis. 

In  the  laboratory,  composite  samples 
were  sorted  into  100-organism 
subsamples  using  a gndded  pan  and 
a random  numbers  table.  The 
organisms  contained  in  the 
subsamples  were  identified  to  genus 
(except  Chironomidae)  and 
enumerated.  Six  statistical 
measurements,  or  metrics  (Table  3), 
then  were  used  to  analyze  the 
macromvertebrate  data  and 
determine  the  biological  condition  of 
each  site.  This  was  accomplished 
by  expressing  each  of  the  metrics  as 
a percentage  of  the  reference  score. 
These  scores  were  summed  to 
produce  a total  score  for  each  site. 
Then,  the  total  score  was  expressed 
as  a percentage  of  the  reference  score 
to  provide  a biological  condition 
category,  designated  as 
“nonimpaired,”  “slightly  impaired,” 
“moderately  impaired,”  or  “severely 
inpaired.” 

Habitat  conditions  were  evaluated 
using  a modified  version  of  RBP  III 
(Plafkin,  1989).  Parameters  relating 
to  substrate  and  mstream  cover  were 
rated  on  a scale  from  0 to  20,  with 
20  being  optimal.  These  mcluded 
bottom  substrate,  embeddedness,  and 
velocity/depth  diversity.  Parameters 
relatmg  to  channel  morphology  were 
rated  on  a scale  from  0 to  15,  and 
included  pool/riffle  or  ruix^end  ratio, 
pool  quality,  riffle/run  quality,  and 


channel  alteration.  Bank  erosion, 
bank  stability,  streamside  cover, 
and  nparian  zone  were  rated  on  a 
scale  from  0 to  10.  Land  uses,  types 
of  bottom  substrate,  and  other 
important  stream  charactenstics  also 
were  noted. 

Habitat  scores  were  summed  to 
produce  a total  habitat  score  for  each 
site.  These  scores  then  were 


compared  to  the  total  score  of  the 
reference  site  to  detennine  the  degree 
to  which  the  site’s  habitat  could 
support  aquatic  life.  Sites  were 
characterized  as  “excellent,” 
“supporting,”  “partially  supporting,” 
or  “nonsupportmg.” 
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Results 


The  seventeen  sample  sites  included 
in  the  RBP  III  sampling  method  fall 
within  three  subwatersheds;  Snake 
Creek;  Little  Snake  Creek;  and  Fuller 
Hollow  Creek  (Figure  1).  The 
reference  site  for  this  study  was  on 
Fall  Brook  in  the  Snake  Creek 
subwatershed. 

Snake  Creek 
Subwatershed 

Ten  sites  were  sampled  in  this 
subwatershed,  four  of  which  were  on 
the  mam  stem  of  Snake  Creek.  The 
remaining  six  sites  were  on  tributaries 
(Silver  Creek,  Fall  Brook,  Jones 
Creek,  and  Rhiney  Creek)  to  Snake 
Creek.  Water  quality  at  all  sites  in 
this  subwatershed  was  good  to 
excellent  for  each  sampling  period. 

Habitat  scores  for  SNAK  5.4,  SNAK 
8.5,  and  SNAK  11.5  were  excellent, 
while  SNAK  0.5  was  rated  as 
supporting.  The  remaining  tributary 
sites  (RHIN  0.1,  RHIN  4.5,  JONS 
0.1,  and  SILV  4. 1)  had  a habitat  rating 
of  excellent,  except  for  SILV  0.1, 
which  had  a rating  of  partially 
supportmg.  Charmel  alteration,  lack 
of  nparian  zone,  and  poor  pool  quality 
were  the  main  causes  of  lower  habitat 
scores  at  SNAK  0.5  and  SILV  0.1. 

Biological  scores  indicated  RHIN  0.1, 
RHIN  3.5,  JONS  0.1,  SILV  4.1, 
SNAK  8.5,  and  SNAK  11.5  were 
slightly  impaired.  It  should  be  noted, 
however,  that  of  those  six  sites,  only 
JONS  0.1  showed  signs  of  actual 
impairment  due  to  a low 
Ephemeroptera/Plecoptera/ 
Tiicoptera  (EPT)  Index  score. 


The  reference  site,  FABR  0.5,  had 
an  extremely  low  Hilsenhoff  Biotic 
Index  score  (HBI)  (0.789)  due  to 
large  numbers  of  Leuctra 
(Plecoptera:  Leuctridae)  (Hilsenhoff 
of  0)  and  Do! ophi lodes  (Trichoptera : 
Philopotamidae)  (Hilsenhoff  of  0) 
found  at  this  site.  Therefore, 
although  the  other  five  sites  had 
macroinvertebrate  communities  with 
a low  HBI,  they  were  not  as  low  as 
the  HBI  for  the  reference  site 
community,  and  received  a slightly 
impaired  score.  JONS  0.1,  although 
it  had  a HBI  comparable  to  the 
reference  site,  rated  poorly  in  areas 
of  taxonomic  richness,  percent 
taxonomic  similarity,  and  percent 
trophic  similarity.  SILV  0.1  and 
SNAK  5.0  were  nonimpaired,  and 
SNAK  0.5  had  moderate  impairment 
due  to  a low  EPT  Index  score. 


Little  Snake  Creek 
Subwatershed 

Three  sites  were  sampled  in  the  Little 
Snake  Creek  sub  watershed:  two  on 
the  main  stem  of  Little  Snake  Creek, 
and  one  on  West  Fork  Little  Snake 
Creek.  Water  quality  at  all  three  sites 
was  assessed  as  good  to  excellent 
durmg  all  sampling  periods,  except 
for  LSNK  0.1,  which  had  a rating  of 
“fair”  during  the  April  sampling 
event.  Total  orthophosphate  was 
significantly  elevated  at  this  site 
during  this  time,  possibly  due  to 
increased  agricultural  activity. 

WSLC  0.1  and  LSNK  5.0  had 
habitat  ratings  of  supporting,  while 
LSNK  0.1  had  a rating  of  partially 
supporting  due  to  lack  of  bank 
stability,  and  extensive  channel 


alteration  and  bank  erosion  from 
heavy  dredging  activities  within  the 
channel.  All  three  sites  had  poor 
riparian  zones. 

Biological  scores  for  WLSC  0.1  and 
LSNK  0.1  showed  moderate 
impairment;  however,  this  biological 
score  may  not  reflect  the  actual  state 
of  biological  conditions  for  LSNK 
0.1.  Although  total  number  of 
common  taxa  and  taxonomic  richness 
were  low  in  both  samples,  it  should 
be  noted  that  the  majority  of  the 
LSNK  0. 1 sample  was  comprised  of 
cast  skins  (the  shed  exoskeletons  of 
macroinvertebrates) . 

Normally,  a macroinvertebrate 
sample  is  comprised  of  a count  of 
100  organisms.  In  the  case  of  LSNK 
0. 1 though,  a large  percentage  of  the 
sample  was  cast  skins,  not  actual 
macroinvertebrates  (it  should  be 
noted  that  the  previously  mentioned 
heavy  dredging  at  this  site  may  have 
affected  the  organism  count). 
Because  cast  skins  cannot,  in  most 
cases,  be  accurately  identified  to 
genus,  they  were  not  counted. 
Therefore,  the  total  number  of 
common  taxa  and  taxonomic  richness 
for  this  sample  skewed  lower  than  it 
might  have  been  otherwise. 

The  taxonomic  richness  score  for 
LSNK  0.1  and  WLSC  0.1  was  low, 
but  again,  the  score  for  LSNK  0.1 
was  probably  lower  due  to  the 
presence  of  the  cast  skins.  LSNK  5.0 
showed  a biological  score  of  slightly 
impaired;  however,  the  HBI  for  this 
site  was  low.  As  with  the  sites  in 
Snake  Creek,  when  the  HBI  of  this 
site  was  compared  to  the  extremely 
low  HBI  of  the  reference  site,  it 
scored  as  shghtly  impaired.  All  other 
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biological  condition  scores  for  LSNK 
5.0  were  high,  except  for  tropic 
similanty. 


Fuller  Hollow  Creek 
Subwatershed 

Four  sites  were  sampled  on  the  mam 
stem  in  the  Fuller  Hollow  Creek 
subwatershed.  Water  quality  rated  as 
good  to  fair  at  all  four  sites.  FULL 
3.5  received  a score  of  excellent 
during  the  October  and  December 
samplmg  events. 

FULL  0.5,  FULL  1.5,  and  FULL  2.5 
had  a habitat  rating  of  supportmg  due 
to  a lack  of  riparian  zone  at  all  three 
sites,  a lack  of  vegetative  cover  at 
FULL  0.5,  extensive  channel 
alteration,  bank  erosion,  and  bank 
mstability  at  FULL  1.5,  and  bank 
erosion  at  FULL  2.5.  FULL  3 . 5 had 
a score  of  excellent,  and  had  the  best 
riparian  zone  and  stream  banks  of  all 
four  sites. 

Biological  scores  showed  a rating  of 
moderate  impairment  for  all  four 
sites.  “Number  of  common  taxa” 
metrics  were  low  at  all  sites,  and  most 
of  the  index  scores  were  low, 
especially  EPT  Index  scores.  Except 
for  the  headwater  region,  all  of  Fuller 
Hollow  Creek  runs  through  a 
residential  area. 

The  riparian  zone  along  the  lower 
three  quarters  of  the  creek  is  mmunal, 
and,  in  some  cases,  backyards  extend 
to  the  creek  bank.  One  half-mile 
before  Fuller  Hollow  Creek  empties 
into  the  Susquehanna  River,  a 
discharge  pipe  releases  unknown 
effluent  into  the  creek.  This 
discharge  raises  the  conductivity  of 
the  creek  substantially  below  the 


pipe.  Tins  sample  site  consistently 
has  one  of  the  highest  conductivity 
readings  of  all  the  sample  sites, 
mcluding  the  river  sites 


Susquehanna  and 
Chenango  River  Sites 

Three  sample  sites  were  located  on 
the  mam  stems  of  the  Susquehanna 
and  Chenango  Rivers.  The  site  on 
the  Chenango  River  is  approximately 
one  mile  upstream  of  its  confluence 
with  the  Susquehanna  River.  The 
two  sites  on  the  Susquehanna  River 
bracket  the  Chenango  River 
confluence.  Due  to  the  widtli  of  the 
rivers,  three  subsamples  were 
collected  at  each  site:  one  near  the 
left  bank;  one  m the  middle  of  the 
river,  and  one  near  the  right  bank. 

Water  quality  at  the  Chenango  River 
site  ranged  from  good  to  fair.  The 
two  Susquehanna  River  sites  also 
ranged  m score  from  good  to  fair,  with 
one  area  of  concern.  Tlie  left  bank 
subsample  of  the  downstream 
Susquehanna  River  site  consistently 
had  an  ammonia  reading  notably 
higher  than  all  other  river  site 
subsamples  m this  study.  It  also  had 
some  of  the  highest  readings  for 
nitrites  and  nitrogen. 

Immediately  upstream  of  the 
subsample  site  is  the  Bmghamton- 
Johnson  City  Joint  Sewerage 
Treatment  Plant  (STP).  The 
discharge  from  this  STP  is  a possible 
explanation  for  the  higher  ammonia, 
nitrite,  and  nitrogen  levels  and  poor 
water  quality  score  for  this 
subsample.  Any  STP  m Broome 
County,  N.Y.,  releasmg  municipal 
effluent  mto  the  Susquehanna  River 
IS  in  compliance  with  the  NYSDEC, 
if  It  discharges  no  more  than  20  mg/1 
(uiterim  limit)  of  ammonia 


The  ammonia  levels  recorded  at  the 
downstream  Susquehanna  River  left 
bank  subsample  site  for  all  six 
samplmg  events,  did  not  exceed  the 
20  mg/1  NYSDEC  regulation 
According  to  the  NYSDEC  Syracuse 
office,  the  Binghamton-Johnson  City 
Jomt  STP  IS  m compliance  with  state 
regulations,  even  though  the  subbasm 
water  quality  score  assigned  to  the 
downstream  subsample  is  fair  to  poor 
Currently,  there  are  no  NYSDEC 
regulations  for  nitrites  or  nitrogen 
effluent  releases  from  STPs 
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Conclusions 


All  twenty  sites  in  the  year-two  Upper 
Susquehanna  Subbasin  Small 
Watershed  Study  had  good  water 
quality,  except  for  the  left  bank 
subsample  of  the  downstream 
Susquehanna  River  site.  As 
discussed,  this  may  be  due  to  the 
Binghamton-Johnson  City  Joint  STP 
upstream  of  the  site. 

According  to  the  current  study.  Snake 
Creek  was  the  subwatershed  with  the 
highest  potential  for  watershed 
protection  efforts.  In  general,  it  had 
biological  communities,  habitat,  and 
water  quality  that  all  scored  as 
nonimpaired.  Snake  Creek  also  was 
listed  as  one  of  tlie  watersheds  witli 
the  higliest  potential  for  watershed 
protection  efforts  in  the  year-one 
report  of  the  Upper  Susquehanna 
Subbasin  Survey.  Protecting  this 
nonimpaired  watershed  should  be  a 
priority  of  environmental  agencies 
and  local  watershed  associations. 


Areas  for  concern  include  Little 
Snake  Creek  and  Fuller  Hollow 
Creek  subwatersheds.  Little  Snake 
Creek  had  macroinvertebrate 
communities  that  scored  as 
moderately  and  slightly  impaired, 
while  water  quality  scores  were  good 
to  excellent.  One  possible  explanation 
for  the  impaired  macroinvertebrate 
communities  relates  to  habitat 
conditions . At  LSN  K 0 . 1 , the  stream 
showed  signs  of  heavy  equipment 
dredging.  Major  streambed 
dismption  of  this  kind  degrades  the 
habitat  for  macroinvertebrate 
communities  and  other  aquatic  life. 
Reestablishing  the  riparian  vegetation 
along  areas  of  this  stream  also  may 
increase  the  macroinvertebrate  and 
habitat  scores  for  this  subwatershed. 

Fuller  Hollow  Creek  also  is  an  area 
of  concern.  All  four  sample  sites  had 
moderately  impaired  biological 
communities,  and  three  had 


supporting  habitat  scores . FULL  3 . 5 
had  habitat  and  water  quality  scores 
of  excellent,  but  it  also  had  the  best 
riparian  zone  of  the  four  sites. 
Reestablishing  the  riparian  vegetation, 
where  possible  along  the  creek’s 
length,  would  help  raise  the  habitat, 
water  quality,  and  possibly  the 
macroinvertebrate  scores  for  Fuller 
Hollow  Creek.  Additional  sampling 
may  be  needed  to  support  and 
document  remediation  efforts. 

SRBC  will  provide  the  data  and 
information  contained  in  this  report 
to  local  groups  and  agencies  that  are 
working  in  these  watersheds.  This 
information  can  be  used  to  enhance 
grant  applications  that  support 
watershed  protection,  restoration,  and 
enhancement. 


8 


Appendix 


Table  Al.  Water  Quality  Raw  Data  Field  Analysis  for  Upper  Susqueliauita  Streams,  2000 


Acidity 

(mg/I) 

O 

80 

(N 

(N 

0 

<N 

rN 

CN 

(N 

CN 

Alkalinity 

(mg/l) 

24 

24 

22 

24 

22 

20 

20 

fN 

26 

22 

CO 

00 

SC 

(N 

36 

901 

154 

74 

54 

80 

58 

56 

00 

80 

102 

102 

100 

Conductance 

{|jmhos/cm) 

82 

66 

97 

o 

98 

89 

54 

84 

CN 

128 

139 

SO 

137 

283 

ro 

r- 

Cs 

265 

187 

251 

180 

178 

179 

305 

303 

304 

Dissolved 

Oxygen 

(mg/l) 

6.46 

6.68 

6.69 

6.52 

6.13 

6.55 

6.90 

9Z9 

6.51 

6.09 

6.31 

6.30 

68  9 

5.92 

89  9 

7.10 

5.72 

6.43 

6.33 

6.24 

6.19 

6.22 

6.20 

6.47 

6.50 

6.53 

pH 

7.30 

7.20 

7.45 

7.25 

7.40 

7.30 

7.30 

7.10 

7.30 

o 

o 

7.10 

7.20 

7.30 

6.95 

00 

0 

rn 

cd 

8.20 

7.65 

7.50 

8.00 

0 

00 

0 

CO 

7.70 

7.90 

0 

0 

cd 

0 

0 

00 

Water 

Temperature 

(degree 

Centigrade) 

7.9 

CO 

CO 

CO 

roi 

9.4 

o 

00 

CO 

8.4 

9.0 

8.5 

9-9 

sd 

6.7 

0 

cd 

cd 

13.5 

9.6 

8.6 

cd 

7.5 

VL 

VL 

cd 

ro 

00 

8.2 

Flow 

(cfs) 

3.989 

7.599 

12.271 

26.430 

31.641 

1.883 

109S1 

VN 

2.823 

2.621 

7.169 

11.289 

2.809 

NA 

VN 

VN 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Time 

(hhmm) 

1340 

1150 

1230 

1530 

1445 

1415 

1300 

1610 

1530 

006 

1 

1100 

0001 

1315 

1200 

1 130 

1630 

1400 

1430 

1500 

0 

0 

00 

0 

0830 

0915 

1115 

1045 

1015 

Date 

(yyyymmdd) 

19991025 

19991025 

19991025 

19991025 

19991026 

19991025 

19991025 

19991025 

19991025 

19991026 

19991027 

19991027 

19991027 

19991027 

19991027 

19991027 

19991026 

19991027 

19991027 

19991027 

19991026 

19991026 

19991026 

19991026 

19991026 

19991026 

Station 

FABR0.5 

SNAK  11.5 

SNAK  8.5 

SNAK5.4 

SNAKO.l 

SILV4.1 

SILV  0.1 

I OSNOf 

RH1N3.5 

RHINO.  1 

LSNAK5.0 

LSNAKO.l 

WFLSO.l 

FULL3.5 

FULL2.5 

FULL1.5 

FULL0.5 

SUSQIA 

SUSQIB 

susoic 

SUS02A 

SUS02B 

SUS02C 

CHEN 1 A 

CHEN IB 

CHEN 1C 
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Table  Al.  Water  Quality  Raw  Data  Field  Analysis  for  Upper  Susquehanna  Streams,  2000 — Continued 


Acidity 

(mg/I) 

O 

O 

rsl 

CO 

r'J 

'O 

r'j 

n 

rj 

rj 

Alkalinity 

(mg/I) 

22 

CO 

rN 

24 

CO 

rsl 

16 

26 

58 

'C 

48 

58 

cc 

OO 

sO 

V. 

54 

VC 

Conductance 

(|jmhos/cm) 

ZL 

106 

CO 

84 

85 

76 

78 

22 

O 

50 

oo 

35 

124 

120 

'O 

CN 

183 

137 

149 

202 

00 

VC 

Dissolved 

Oxygen 

(mg/I) 

6.37 

6.49 

6.55 

6.57 

6.27 

6.53 

6.59 

6.47 

6.46 

6.15 

6.17 

6.73 

6.14 

6.49 

6.97 

6.59 

6.77 

6.60 

6.75 

6.61 

6.54 

6.59 

6.55 

5.91 

6.31 

6.33 

X 

a. 

6.75 

6.90 

7.10 

6.85 

7.25 

6.75 

o 

CO 

6.35 

6.80 

7.10 

6.82 

7.23 

CO 

7.15 

7.20 

7.60 

8.00 

7.30 

rsl 

7.25 

7.05 

7.10 

7.10 

7.70 

7.65 

7.70 

Water 

Temperature 

(degree 

Centigrade) 

LL 

CO 

8.2 

CO 

5.7 

LL 

7.5 

7.2 

5.2 

5.3 

5.2 

2.9 

3.3 

3.4 

3,2 

4.9 

4.4 

4.4 

5.0 

4,5 

rr 

Flow 

(cfs) 

16.208 

9.998 

25.950 

72.303 

866  69 

9.207 

38.759 

NA 

8.722 

10.927 

12.204 

25.236 

14.441 

NA 

VN 

VN 

VN 

NA 

NA 

NA 

NA 

VN 

NA 

NA 

VN 

VN 

Time 

(hhmm) 

1515 

1445 

1330 

1645 

o 

CO 

O 

1545 

1400 

1615 

1715 

0930 

1100 

O 

o 

CO 

o 

1030 

1100 

1030 

1130 

0945 

1400 

1415 

1430 

1 145 

1200 

1215 

0915 

0845 

0815 

Date 

(yyyymmdd) 

19991206 

19991206 

19991206 

19991206 

19991207 

19991206 

19991206 

19991206 

19991206 

19991207 

19991207 

19991207 

19991207 

19991208 

19991208 

19991208 

19991208 

19991207 

19991207 

19991207 

19991207 

19991207 

19991207 

19991208 

19991208 

19991208 

Station 

FABR0.5 

SNAKl  1.5 

SNAK8.5 

SNAK5.4 

SNAKO.l 

SILV4.1 

SILVO.l 

1 OSNOf 

RHIN3.5 

RHINO.  1 

LSNK5.0 

LSNAKO.l 

WFLSO.l 

FULL3.5 

FULL2.5 

FULL1.5 

FULL0.5 

SUSQIA 

SUSQIB 

SUSQIC 

SUS02A 

SUS02B 

SUS02C 

CHBNIA 

CHENIB 

CHENIC 
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Table  Al.  Water  Quality  Raw  Data  Field  Analysis  for  Upper  Susquehanna  Streams,  2000 — Cofiiinued 


Acidity 

(mg/I) 

-o 

o 

NO 

(N 

NO 

VO 

<N 

Alkalinity 

(mg/I) 

20 

o 

o 

20 

o 

30 

o 

20 

O 

20 

20 

40 

44 

50 

58 

40 

38 

72 

78 

68 

Conductance 

(Mmhos/cm) 

77 

66 

92 

CN 

84 

84 

62 

77 

107 

130 

139 

(N 

219 

341 

404 

242 

156 

158 

254 

255 

229 

Dissolved 

Oxygen 

(mg/I) 

7.05 

06  9 

7.11 

Z69 

7.10 

CN 

7.26 

6.79 

6.62 

7.02 

7.19 

7.61 

7.14 

6.50 

7.04 

OO 

OO 

NO 

6.35 

6.46 

6.95 

6.70 

6.50 

6.53 

6.47 

pH 

6,90 

6.95 

6.95 

CO 

6.90 

6.65 

6.70 

6.30 

6.70 

6.90 

6.90 

7.05 

6.85 

O 

o 

7.35 

7.40 

7.50 

7.15 

7.15 

7.10 

7.50 

7.65 

7.40 

Water 

Temperature 

(degree 

Centigrade) 

0.7 

90 

0.7 

1.2 

0.7 

0,7 

90 

00 

o 

0,7 

1,1 

0.5 

60 

2.3 

2,3 

rsi 

3.7 

ro 

OO 

o 

00 

o 

0.7 

90 

0.2 

Flow 

(cfs) 

19.771 

00 

28.884 

74.886 

88,211 

66E01 

45.171 

NA 

9.591 

11.368 

13.343 

32.664 

15.383 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Time 

(hhmm) 

1500 

1 130 

1225 

1610 

1015 

1405 

1310 

1655 

0930 

o 

oo 

o 

1110 

0925 

1215 

0945 

O 

m 

oo 

o 

o 

00 

o 

1030 

1130 

1530 

1600 

1445 

1415 

1345 

Date 

(yyyymmdd) 

20000221 

20000221 

20000221 

20000221 

20000221 

20000221 

20000221 

20000221 

20000222 

20000222 

20000222 

20000221 

20000222 

20000223 

20000223 

20000223 

20000223 

20000223 

20000222 

20000222 

20000222 

20000222 

20000222 

Station 

FABR0.5 

SNAK11.5 

SNAK8.5 

SNAK5.4 

SNAKO.l 

SILV4.1 

SILVO.l 

JONSO.l 

RHIN3.5 

RHINO.  1 

LSNAK5.0 

LSNAKO.l 

WFLSO.l 

FULL3.5 

FULL2.5 

FULL1.5 

FULL0.5 

SUSQIA 

SUS02A 

SUS02B 

CHEN 1 A 

CHEN IB 

CHEN 1C 
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Table  Al.  YVater  Quality  Raw  Data  Field  Analysis  for  Upper  Susquehanna  Streams,  2000 — Continued 


Acidity 

(mg/I) 

7 

i 

i 

Alkalinity 

(mg/I) 

01 

10 

10 

CO 

10 

CO 

CO 

01 

01 

o 

(N 

42 

52 

54 

44 

46 

54 

44 

44 

42 

CO 

Conductance 

(gmhos/cm) 

54 

92 

ZL 

r<-i 

OO 

NC 

CO 

r^j 

52 

72 

87 

LL 

f^, 

ON 

280 

<N 

173 

184 

137 

144 

(^4 

216 

228 

Dissolved 

Oxygen 

(mg/I) 

5.59 

CO 

kO 

5.26 

5.18 

5.62 

CO 

5.94 

4.67 

5.00 

kri 

5.42 

6.01 

5.17 

5.53 

5.68 

5.52 

CO 

kri 

5.38 

5.27 

5.31 

5.22 

5.31 

5.39 

5.35 

cc 

5.33 

I 

Q. 

6.40 

oc 

6.30 

6.40 

6.60 

6.40 

6.65 

6.30 

6.30 

6.60 

6.40 

7.00 

6.50 

6.85 

7.40 

7.50 

7.55 

7.00 

7.15 

7.45 

7.35 

7.30 

7.20 

7.55 

7.65 

7.50 

Water 

Temperature 

(degree 

Centigrade) 

6.3 

7.9 

6.5 

7.2 

6.7 

6.5 

LL 

7.2 

7.2 

un 

NO 

7.2 

CO 

O^ 

ON 

ON 

8.3 

8.2 

OC 

7.8 

8.3 

8.7 

OOl 

LOl 

10.2 

Flow 

(cfs) 

NA 

NA 

NA 

VN 

VN 

NA 

VN 

VN 

VN 

VN 

NA 

NA 

NA 

VN 

NA 

NA 

VN 

VN 

NA 

< 

z 

VN 

VN 

VN 

VN 

NA 

VN 

Time 

(hhmm) 

0945 

1055 

1130 

1130 

1020 

O 

rn 

O 

0900 

001 1 

1300 

1200 

NTi 

1415 

1030 

01 1 1 

1310 

1345 

1215 

rsj 

1245 

0940 

0915 

0845 

1600 

1515 

1430 

Date 

(yyyymmdd) 

20000419 

20000418 

20000418 

20000419 

CO 

o 

o 

20000419 

20000419 

20000419 

20000419 

20000419 

20000419 

20000418 

20000419 

20000417 

200004 1 7 

200004 1 7 

20000417 

20000418 

CO 

20000418 

200004 1 8 

20000418 

20000418 

20000417 

20000417 

200004 1 7 

Station 

FABR0.5 

SNAKl  1.5 

SNAK8.5 

SNAK5.4 

SNAKO.l 

S1LV4.1 

SlLVO.l 

JONSO.l 

RHIN3.5 

RHINO.  1 

LSNAK5.0 

LSNAKO.I 

WFLSO.l 

FULL  3.5 

FULL2.5 

FULLL5 

FIJLLO.5 

SUSQIA 

5 

y: 

00 

SUSQIC 

SUSQ2A 

SUS02B 

SUS02C 

CHENIA 

CM BN  IB 

CHENIC 
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Table  A 1.  Water  Quality  Raw  Data  Field  A ualysis  for  Upper  Susquehanna  Streams,  2000 — Continued 


Acidity 

(mg/I) 

<N 

CN 

CN 

(N 

<N 

rN 

o 

CN 

(N 

<N 

<N 

Alkalinity 

(mg/I) 

20 

30 

26 

22 

22 

20 

O 

CO 

22 

22 

24 

24 

46 

09 

70 

74 

56 

CO 

82 

64 

56 

CO 

06 

92 

98 

Conductance 

(|jmhos/cm) 

73 

ro 

98 

86 

86 

78 

78 

47 

69 

80 

106 

130 

120 

184 

220 

279 

CN 

184 

258 

175 

175 

179 

279 

280 

282 

Dissolved 

Oxygen 

(mg/I) 

6.28 

00 

6.41 

6.44 

6.37 

6.06 

6.15 

6.25 

6.10 

6.26 

6.37 

6.34 

6.37 

5.63 

5.98 

CO 

CO 

6.12 

5.66 

5.36 

5.58 

5.26 

5.40 

5.53 

NA 

NA 

NA 

X 

a 

6.90 

7.00 

o 

p 

6.75 

06'9 

6.80 

6.90 

6.50 

6.60 

6.95 

6.95 

7.05 

7.05 

7.40 

7.65 

8.25 

8.30 

7.65 

7.70 

O 

p 

CO 

7.40 

7.50 

7.40 

7.70 

7.60 

7.70 

Water 

Temperature 

(degree 

Centigrade) 

12.4 

13.0 

13.2 

11.7 

Zl\ 

12.6 

fN 

811 

1 1.7 

12.0 

12.1 

12.7 

<N 

12.4 

CO 

15.3 

13.2 

CO 

16.4 

15.9 

13.8 

13.7 

OO 

12.5 

12.4 

12.7 

Flow 

(cfs) 

9.735 

7.900 

12.627 

NA 

94.887 

4.241 
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Table  Al.  Water  Quality  Raw  Data  Field  Analysis  for  Upper  Susquehanna  Streams,  2000 — Continue 
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Table  A2.  Water  Quality  Raw  Data  Laboratory  Analysis  for  Upper  Susquehanna  Streams,  2000 
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Table  A2.  Water  Quality  Raw  Data  Laboratory  Atialysis  for  Upper  Susquehanna  Streams,  2000  -Continued 
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Table  A2.  Water  Quality  Raw  Data  Laboratory  Analysis  for  Upper  Susquehanna  Streams,  2000~Contimied 
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Table  A3.  Upper  Susquehanna  Streams  Habitat  Scores  Using  Rapid  Bioassessment  Protocol  for  Use  in  Streams  and  Rivers,  2000 
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Table  A3.  Upper  Susquehanna  Streams  Habitat  Scores  Using  Rapid  Bioassessment  Protocol  for  Use  in  Streams  and  Rivers,  2000 

Continued 
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Table  A4.  Upper  Susquehanna  Visible  Land  Use  Ranking,  2000 
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Table  A 5.  Upper  Susquehanna  Stream  Characteristics,  2000 
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Table  AS.  Upper  Susquehanna  Stream  Characteristics,  2000 — Continued 
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Table  AS.  Upper  Susquehanna  Stream  Characteristics,  2000 — Continued 
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Table  A 6.  Upper  Susquehanna  Macroinvertebrate  Data,  2000 
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Pollution  Tolerance  Value  rated  from  0 to  10,  with  0 being  the  least  tolerant  and  10  being  the  most  tolerant 


Table  A 6.  Upper  Susquehanna  Macroinvertebrate  Data,  2000 — Continued 
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Trophic  Level  or  Feeding  Type:  CG  - Collector  Gatherer  SC  - Scraper/Collector  FC  - Filtcrer/Collector  P - Predator  SH  - Shredder 


Table  A 6.  Upper  Susquehanna  Macroinvertebrate  Data,  2000 — Continued 
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Table  A 6.  Upper  Siisqiiehaitna  Macroinvertebrate  Data,  2000 — Continued 
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For  additional  copies  of  this  subbasin  survey, 
contact  the  Susquehanna  River  Basin 
Commission,  1721  N.  Front  Street,  Harrisburg, 
PA  1 7102-2391,  (71 7)  238-0423,  FAX  (717)  238- 
2436,  Email:  srbc(a)srbc.net.  For  raw  data  from 
this  survey  or  more  information  concerning  the 
Commission,  visit  our  website  at  www.srbc.net. 
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